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AME NDM^NI^ TO THE CLAIMS 

1. (CuiTcntly amended) A method For rtxondilioning a lithium ion b<M.lery hiiving reduced 
capacity, coniprising the steps of: 

providing a lithium ion battery irom a lithiifm^b^^^^^^^ Family, tlio btittcrv 
including a negative cleeirode, a positive electrode^ a nonconduetive separator 
disposed between the negative electrode and the positive electrode, and a source oF 
lithium and an electrolytic sohition hcrmcticnlly scaled in a container, and further 
including a negative tcnninal connected to the negative electrode and a positive 
tcniiinal connected to the positive electrode extending tl)rougi^ a face of the contiiiner 
to provide external connections; 

determining the voltaue diseharu e profile for 4^^^ lithium battery Family to 
detenriine a characteri stic voltaac below a nor mal discharge voltage for which 
operation will result in a grad ual loss oFbaltery cell ctipa city leadiniji to an inoperative 
cell, and se lecting a voltage below th e normal d i schartie voltage tmd above the 
charaeierist i e vo ltaj:>c, 3vhc rcin thejiicl cctcd voltage is sutVicientlv high so as not to 
damage a battery cell of the battci-y; 

slowly dischargii^g tiic lithium ion battery to a predetefmme^l^ ^o l t^ig e-fstrffK5H*m-ly 
ki gh so a iHHi>t-4<i^damQge--ehe baHeiy^-e^ the selected voltage at a discharge rate 
suFlicicnlly low to redistribute litliium ions in the negative electrode while 
substiintially completely discharging the battery: l|.then|i 

providing i\ power soiircc; 

connecting the power source to (he negative terminal and the positive terminal oF 
the battery: 

providing power to the battery from the power source lo recharge the lithium ion 
battery so as to substantially uniformly redistribute the lithium ions in the positive 
electrode; 

wherein the capacity of the battery is substantially restored 

2, (Currently amended) A methml for reconditioning a lithium ion battery havhig reduced 
eapacity> comprising the steps of: 

providing a power source; 
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providing a lilKium ion ballcry IVpiti. a lijhiu^^^^^^ I'amily, i he b attery 

including a negative electrode, a positive electrode, a nonconduclive separator 
disposed between the negative electrode and the positive electrode, and a source ol' 
lithium and an electrolytic solution liermctically scaled in a container, and further 
inckKiing a negative iciwinal connected to the negative electrode and a positive 
terminal, connected to the positive electrode extending through a face of the container 
to provide external connections; 

deterniining t^^^^ 

determine a characteristic voltage hclow a normaj discharge vol^'^g g jbr which 
operation will result in a gradual loss oF battery cell capacity lending, to an inoperative 
cell, and selecting a voltaue hclow the normal discharge vollaue and at>ove the 
charucteristic voltaue, wherein the selected voltaae is suFficientIv hiuh so as not to 
damaue a battery cell of the battery; 

connecting the power source to the negiitive terminal and the positive (erminal of 
the battery; 

slowly discharging the lithium ion battery to a p^rtHltttOTT^incd-Jv^^U^ge-^Hrfl-^^ 

Jtigjj^^e-iji^iiol- tOHlainage-lhe-battery-celks the selected voUaji^e at a dls<=bMria? 
sufilcicnlly low to redistribute Hlhium at the negative elcclrodc while substantially 
completely discharging the battery: and 

providing power to the ballcry fron^ the power source to recharge the lithium ion 
bottcry so as to substantially unifonnly redistribute the lithium in the positive 
electrode; 

wherein the capacity of the battery is substantially restored* 

3. (Original) The method of claim 2 wherein the step of providing a lithium ion ballcry includes 
providing a metal oxide-based positive elccirode. 

4. (Original) The method of claim 3 wherein the step of providing a metal oxide-based positive 
electrode includes providing a nickel oxide-based positive electrode. 

5. (Original) The method of claim 4 wherein the step of slowly discharging the battery includes 
slowly discharging the battery at a voltage above at least about 1 .6 volts. 
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6. (Original) The method of claim 3 wherein the step of providing a mclal oxido-bascd positive 
electrode includes providing a cobalt oxidc-hascd positive electrode. 

7. (Original) The method of claim 6 wherein the step of slowly discharging the battery includes 
slowly discharging the bnuery at a voltage above at least about 0.5 volts. 

S. (Original) The inclhod ufclaim 2 wherein the step of providing a lithium ion battery includes 
providing a carbonaccouij negative electrode, 

9. (Original) The method of claim 2 wherein the step of providing a lithium ion battery includes 
providing a battery having an electrolytic solution comprising LiPPo, phosphor hexachloridc 
and organic caibonatc. 

1 0. (Original) The method of claim 2 wherein the step of slowly discharging the lithium ion 
battery further includes the step of reducing the capacity of the battery in stages to a capacity 
value of CA) to the prcdctcnnincd voltage, where C is tlic rated capacity of the battery. 

1 1 . (Original) The method of claim 10 wherein the step of reducing the capacity of the battery is 
performed in a plurality of stages. 

12. (Original) TIk method of claim 11 wherein the plurality of stages is perfonned at a 
pretlelermincd ten)peralurc, a number of stages in the plurality oT stages required to fully 
discharge the battery dependent on the predeterniincd temperature and materials comprising 
the lithium ion battery provided. 

13- (Original) The method ofclaim 10 wherein the negative electrode includes a negative euiTcnf 
collector wherein the step of slowly di.scharging (he lithium ion battery includes discharging 
the batteiy to a voltage sufficiently high so as to prevent dissolving the negative current 
collector, 

14. (Currently amended) A method for reconditioning a lithium ion battery having reduced 
capacity, comprising the steps of: 
providing a power source; 

providing a lithium ion battery fr om a battery f a mily, the Ixitlcrv including a 
carbonaceous negative electrode having a current collector, a nickel oxide-based 
positive electrode having a current collector, a nonconductive separator disposed 
between the negative electrode and the positive electrode, and a source of lithium and 
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an electrolytic solution hemictically scaled in a container, and further including a 
negative temiinal connected to the negative electrode and a positive terminal 
connected to the positive electrode extending through a face of the container to 
provide external connections; 

determinin g the voKagc discharge proiii c lor the lithium battery fainilv la 
determine a characteristic voltai>e below a nonnt tl dijichar^cy yult 
operadon will result in a gradual loss of battery ce ll capacity leading to a^^ 
cdL and sdcctin|Li a voltaue below the normal discharge voltag e iand above the 
characteristic volta|ae> wherein the selected voltage is gt^fficicntly h^ 
damaue a haHery cell of the battery: 

connecting the power source to the negative terminal and the positive terminal of 
the battery; 

slowly discharging the lithium ion battery to o— pFed«teFnwHed"-vett0ge™lt^^^^^ 
suflictenily high-so-as-ntH-t^)"damage-the4H^ the selected volta ge at a 

discharge rale sufficiently low to redistribute lithium ions at the negative electrode 
while substantially completely discharging the battery; and 

providing power to the battery from the power source to recharge the litliium ion 
l^atteiy so as to uniformly redistribute the lithium ions in the positive electrode; 

wherein the capacity of the battery is restored. 

15. (Original) The method of claim 14 wherein the step of providing a lithiun^ ion battery 
includes providing a battery having an eleelrolylic solution comprising IJPFr>, phosphor 
Iiexachloridc and organic carbonate. 

16. (Original) The method of claim 14 wherein the step of slowly discharging the lithitim ion 
battery further includes the step of reducing the capacity of the battery in stages to C/n until 
the prcdcrermined voltage limit is reached, 

17. (Original) The method of claim 16 wherein the siep of reducing the capacity of Ihe battery is 
performed by discharging the battery in a plurality ol' stages. 

18. (Original) The method of claim 17 wherein the plurality of stages is perlbrmed at a 
predetermined temperature, a number of stages in the plurality of stages required to 
subsliuitially fully discharge the battery dependent on the predetermined temperature. 
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19. (Cuncnily amended) The mclhud oFcUnni 18 wherein the battery is fully discharged at the 
picdciermined temperature of about 20** C at a eapacity of tVW)f>6 Qm92. where C i.s the 
rated capacity of the battery. 

20. (Originol) The method of claim 18 wherein the battery i« fully discharged at the 
predetermined temperature of about 40'' C. at a capacity o J' about C/I024 where C is the rated 
capacity of the battery. 

21 . (Original) The method of claim 14 wherein the predetennined voltage i$ in the range of about 
2,0 volts to about 2.7 volts. 

22. (Original) The method of claim 17 wherein the battery is discharged in each slagc.to a value 
ofC/n, where n is a value of about 2\ and x corresponds to the stage, up to a thirteenth stage 
wherein the battery is fully discharged, 

23. (Currently amended) A reconditioned ba^^i^ lithium ion battery comprising: 

a carbcmaceous negative electrode having a current collector: 
a metal o.\idc-bascd positive electrode having a .surface and that includes a 
current collector; 

a nonconductive separator disposed between the negative electrode and the 
positive electrode; 

a .source of lithium: 

and m elccirolylic solution hermetically sealed in a container; 

the battery further inctudit)g a negative terminal a)nnectcd lo the negative 
electrode and o positive Icrminal connected to the positive electrode extending 
tlirough a face of the conlainer to provide cxltimal connections; and 

wherein the reconditioned battery is character! :^cd by a substantially uniform 
distnbution of lithium over the surface of the positive electrode arter substantially 
fully di.scharghig the battery followed by rceharj>ing Ihc battery. 
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